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Infrared and Visible Image Fusion Based on Adaptive Feature Enhancement
and Generator Path Interaction

Yang Yejun', Liu Gang', Xiao Gang’, Gu Xinjie'
'School of Automation Engineering, Shanghai University of Electric Power, Shanghai 200090, China;
*School of Aeronautics and Astronautics, Shanghai Jiao Tong University, Shanghai 200240, China

Abstract For infrared and visible image fusion based on generation countermeasure networks, a deep fusion method based on
adaptive feature enhancement and generator path interaction is proposed to solve problems, such as edge blurring between different
objects in the fusion result, insufficient extraction of source image information, and imbalance of fusion information. First, the
adaptive enhancement block sharpens the edge information of different objects in the source image according to the weight map.
After the adaptive feature enhancement loss, intensity loss, and gradient loss are jointly constrained, the contrast and texture
details of the fused image can be enhanced simultaneously. Second, the generator path interaction structure can fully extract the
source image information by adding an interactive convolution layer between the two main paths, and the transmission of the
feature map can be enhanced using a densely connected convolution network. In addition, a content loss function, designed based
on the primary, secondary, and dual discriminator introduced in the network structure, ensures the balance between contrast and
texture details in the fusion results. Experimental results show that the proposed method has very competitive results in both
subjective visual and objective quantitative evaluations and is faster than the other methods.
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Fig. 1 Fusion network architecture based on adaptive feature enhancement and generator path interaction
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Fig. 2 Schematic of adaptive enhancement block
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Fig. 3 Network architecture of generator
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Fig. 4 Network architecture of discriminator
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Table 1 Training process of proposed method

Algorithm: training process of proposed method

Input: training set infrared image I, and visible image I,

Output: fused image I

1) for M epochs do

2) for m steps do

3)  for p times do

4) Select 4 infrared patches {I}', I?, -+, I/}

5) Select b visible patches {1}, I7, -+, I/}

6) Select b fused patches {1}, If, -+, I{|

7) Update the parameters of the discriminator by Adam
optimizer

8) end

9)  Select b infrared patches {I}', I, -+, I/}

10)  Select b visible patches {I;, I7, -, I/}

11)  Update the parameters of the generator by Adam optimizer

12) end

13)end
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Fig. 6 Qualitative comparison of different methods on 6 pairs of typical infrared and visible images

M, HOT R AR 3 5 5 O sR B S L 7E Kaptein_ 1123 @&
I K 28 oA ok B 20 AM IR 0 A L EL o3 A1 A 2 1 I
S T M 1 45 S AR A5 B HL AL o 3 3R WY AR AR
5 P58 % PRERCTR G b A0 T R G BT R T Rl
A G ok AR R R e A R E B AR 0 %%
STk U B A A Y B e e rh A R I’ AE AT
P19 T 40 b i s 1 A AR A S 09 8808 2% 5, HL
TE T2 (6) B ACHE [k A [ 2R AR 240 5 09 i 0 6 AR
XoF U PG I A0 B L R AT B O o EL AR b, PR AR 4o 3
517 1 e B B A A B S 0T D T A A B T 3
e rugit . EEN9 B XF s G, 5 HB6 B R A

P, BCEE A TR 9 85010 R T b 3 H AR 1 3 2k S AR
B TR A B A 5] 0 S AR AME AT N B B8 R AR AT JE
T R 5 o BT X AT OB R e A AR S B9 B4k
ORI, Sr BT 23 5 1, ] 40 HE 2 A Hh Y M 6 2%
2 M % S AR AR B A S B T A B T Bk, R R
b 2% L L 2 T80 R T LT T DB

SR TR A a B B. y T84 54
BEE o, o IR P9 28 58 AU e e 46 2K, 9%
X TP AL o UG B R AIE 28 59 i BE AT A7 200 S B
A AR AR A A 22 XA 7= A RIS oy FH R AR
it o B2 A5 O T 2L A0 5 T L AR A A R AR B

1410018-7



|

LatFRR . |

GANMeC I I
— " i
U2Fusion . .
DenseFuse . .
oDecaN - [

FPDE - I

MDLatLRR -

propoeed . T A S o [ S —" -_4

method

F605FE 148/2023 F£7 B/BAEXBEFZHE

L L L L (T T L " "
-06-0.4-02 0 0.2 04 0.6 08 1.0 -04-03-02-01 0 01 02 -020-015-010-006 0 006 010 -08-06-04-02 0 02 04 -03 -02 -0.1 0 01 02 -0 -002 0 002 0N

the () vertical axis represents the demarcation line of the mean, the right side represents the portion above the mean, and the dark red represents the best score.
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Fig. 7 Quantitative comparison of six indicators in 18 pairs of TNO test sets
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Fig. 8 Kaptein_1123 images for ablation experiments of enhanced blocks. (a) Infrared image; (b) visible image; (c) fused image without

the enhancement block; (d) fused image of the proposed method
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Fig. 9 Effects before and after weight action. (a) Infrared image; (b) local infrared image; (c) local infrared gradient map; (d) effect of

weights acting on infrared gradient; (e) visible image; (f) local visible image; (g) local visible gradient map; (h) effect of weights

acting on visible gradient
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Fig. 10 Experimental analysis of ablation with hyperparameters
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